Collection IV MODIS TERRA SST

MODIS TERRA Collection V Sea Surface Temperture lect |
MiNIVERSITYOF Validation of collection IV based on SST Matchup database

SST Matchup database Calibration and Validation activities fEESVIIAIT11} Lowrasoz

o o o —> I R L2 Single set of algorithm coefficients; SST v4.5 coefficients last
R.Evans, P.Minnett,K.Kilpatrick,E.Kearns updated Nov. 2002

University of Miami Rosensteil School for marine and Atmospheric Science Findings: S
. . . . Instrument calibration degradation with time; significant
Miami, Fl. (revans@rsmas.miami.edu) change in rate around Oct.2003

Time dependent change in mirror side behavior
Small instrument RVS or 4th term algorithm coefficient artifact

TERRA Collection V Repeating seasonality in SST residuals

L1b LUT 5.0.0.1 Testing and evaluation of MCST L1b V5
vh monthly algorithm coefficients @ Evaluateimpact of L1b changeson L2 SST

Reprocessed matchup database L1a extractions based on:

TERRA Collection IV Testing
L1b LUT 4.3.0.21 L1b LUT 5.0.0.1

v4.5 algorithm coefficients v4.5 algorithm coefficients

o LT1b LUT v5.0.0.1; released to Miami SCF December 23,2004
SST 1 1 '1 2 um al S 0r|th m L2 Single set of algorithm coefficients; SST v4.5 coefficients
Night TERRA ¥4.3.0.21 v4.5 coef sst matchups Night TERRA ¥5.0.0.1 v4.5 coef matchups nite only TERAA ¥5.0.0.1 final ¥5 coef matchups Findings:
. o 0 : | . o 0 __ | | 2 o ; Improved instrument calibration for period 2002-2004; 2001

appears unchanged

Relative mirror side behavior appears unchanged from
collection IV; time dependent bias still present

Small improvement in instrument RVS; residual bias likely due
to 4th term algorithm coefficient

Annually repeating seasonality in SST residuals unchanged
relative to collection IV
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Collection V MODIS TERRA SST

"L I'PCT
i .Ill-.....l!l--l-IIllll!l!!.-IlI-II

»lnlgd
J?@EJ%TME

IeEsahoTalEs

g

gﬁ% S Based on analysis of the v5.0.0.1 MDB the following changes
i : " it . will be incorporated in Collection V TERRA SST reprocessing:
w7 ! = e I : = . . . L ot 'D — . SST algorithm coefficients estimated on a monthly basis
Mirror 1 sstres Mirror 2 Mirror 1 sstes  Mirror 2 Mirror 1 reusstises  Mirror 2 Algorithm coefficients were estimated using satellite: in situ
buoy matchups from only mirror side 2.
| | - | | - | | - Time dependent mirror side bias correction factors applied
Mite TERRA Y4.3.0.21 vd.5 coefs mai_t_;r;upa re_?:juala Zaﬂaatz p:.:mlrrarnzlde Mite TERRA Y5001 v4.5 coefs maIT_spS re_aﬁuala us:a’[z p?;mlrrarna.;de Mite TERRA: V0.0 vo coels rnatcr;fa rea_l;j.:mla ua;aiz pe;.:mrrar EI;II.ZE Algorithm C1 bias coefficient determined from MAER|
E e =0 L — ] G me E— - — P ittt s L — Findings:
Feoeh . 0+ deq | | e | : Ay - - Drift in calibration eliminated in period 2002-2004; 2001
residuals —0.1C colder than other years
Shgliiiel || LA " p50dey | 1® . 1 50 88 e !

RVS/4th term coefficient artifact completely eliminated
e wandeg || " 0 mandeq || z 30+ 10 40 deg " : Seasonality dramatically minimized
Latitudinal differences improved but sampling biases remain

g : ; | B : e : . as a result of differences in the continental air-mass influences
B = > oM by : T : . between hemispheres.
40w 30 | 1 . 40130 |4 : 401 30 . " The 4um SST4 product for Collection IV and V remains as
' one of the best satellite SST data products available.
o Mifror 1 sstes Mirror 2 h l\_ll'irror'1 " swes Mirror 2 h _Mirrdr1  rewsstisres  Mirror 2 TERRA CO"ECtiOﬂ V
Night time Validation Statistics
N 40 nite TERRA Udﬁ;gl‘\ll :6&105NCC:ET SSHE matchups S fite: TEI-Z{EF{A féﬁnqgo:Nwd.E:?-:ef r’rlatchupa . nite TERRA 25.0.?4‘1":5i§r‘gc|\mlﬂﬂjly Cce; matchups SST 11_12um N Ight tl me
AR T P e ﬂ?&w—ﬁ oy T m‘%ﬂﬂ—'—- Satellite-buoy residuals
-k { :‘a- ’ _3- Year 2001| 2002| 2003
{ . 4 5 median | -0.147| -0.088| -0.082
; ! RMS 0.43] 0.426] 0.431
z 'E: N 4388 6077 8417
m!'- E dai e A m— r — :é:u—%: "-aii a5 — 5 .
| SST4 4um Night time
| | X Satellite-buoy residuals
’ ‘I Year 2001| 2002| 2003
H L 3 g median | -0.119| 0.118| -0.114
_ ing] o Sl .!; : RMS 0.351| 0.349| 0.354
it gl 8] . i® 5 | R i i
B : : ' ' i K] ! E ' : : ' RS & - ' ' ' ' ' i N 4239 5894 8023
© sosaos estares b 205 -20N o Ceosaos % astres Casan i 635 -40S L newasE fes é 205 -20N

. Collection V
S5T4 4um algorithm Oceans SMI Map resolution change

MNight TERRA ¥4.3.0.21 v4.5 coef s5td matchups Night TERRA V5.0.0.1 v4.5 coef sst4 matchups Night TERRA V5.0.0.1 v5 monthly coef sst4 matchups
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Legacy SMI map 1ssue, impact on locating gradients in
global images
with resolutions of 512 multiples

e 1 0 1 2 -2 -1 0 1 2

8&9&’59&“’03‘3

* For each daily SeaWiF§,
MODIS or Pathfinder image
subtracting the image from
itself shifted by one pixel
meridionally.

10 Pathfinder v5.0, July 1996, 85W-0W, T0N-70N
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e Sum absolute count
differences along latitudinal
lines and then over the whole
image.
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* Spikes every 18 lines are the
result of having to drop every | | | | | |
18th row n the bin flle 0 200 400 600 800 1000 1200 1400

Tamis
]

[
D

gbn%'—cm
O=2350Yq<

[ [¢)

RIS “’E’Eﬁ%
oy n
e
[}
i iy
|
l
25 m9<o:

. un F during projection onto a 15000
% : . % ] . power of two map grid s |
- - rj . eb 01 o &
" - J&R 01 T Jan | | . | , ¢ Problem common to 3
) 7 i ; I ' ' ' % 3 0 i 5 | | | | 2 1 0 * 2 Pathfinder AVHRR, g
Mirror 1 sstres  Mlirror 2 Mirror 1 sstdres Mirror 2 Mirror 1 newsst4vsfinalres [Vjjrror 2 fne;gIFF adMODISSML— o/ w0 = w  w  w
1X€ls Trom NO| ge
Mite TERRA W3.0.0.1 vd 5 coefs matchups 514 esiduals ve satz per mirror side Mite TERRA W3.0.0.1 vd.5 coefs malchups ssid residuals vs satz per mirror side Mite TERRA W5.0.0.1 v3 coets matchups sstd residuals ve satz per mirror side
-0z -0.1 0.0 0.1 0.z | -0.2 -0.1 0o 0.1 0.2 | -0z -0.1 0.0 0.1 0.2 SeaWiFS SMI Example
SeaWiF'S Chlorophyll
a0+ deg u - S0+ deqg = - S0+ deg 3 i Fraction of Qbservations Available
50°N-—
40+ 10 50 deg & & 40+ 10 50 deg . £ 40+ to 50 deg i i Example from Andy Thomas for |
SeaWifs image. _
45° N[
iraas 3 . e 1 g qrade s 8 SMI daily map product has '
temporal/spatial aliasing in
0 10 30 deg E E 010 30 deg B - 010 50 deg = x .actuall coverage. When you _ arnl
investigate the number of valid .
chlorophyll retrievals at any §
3010 0 J - 3010 0 4 o 301w 0 ™ m given location over time, there < [
is an 18 pixel zonally oriented
spatial aliasing to the pattern.
-40 to <30 i % -40 1o <30 g 2 -40 1o -30 o i
30°N
-60 to-40 g i -50 1040 i i -50 1040 4 - _
25° N
0.2 g 0.0 0.1 0.2 ' ' -0.2 -0.1 0.0 0.1 0.2 j j 0B -0.1 0.0 0.1 0.2 j N
Mirror 1 sstdres Mirror 2 Mirror 1 sstdres Mirror 2 Mirror 1 revwsstdvsfinalzs Mirror 2 L L L
Fraction of Observations A vailable
015 020 025 030 035 040 045
nite TERRA V43021 vd Scoef sstd matchups nite TERRA VW5.00.1 vd Secet sstd matchups nite TERRA V5.0.01 v> monthly coef ss5td atchups
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L3 Mapping Update

8192 pixels by
4096 lines

Noise seen in the upper
plot results from ‘18’

line jump in maps

using 8192 pixel by 4096
format. Problem removed
by changing to 8640 pix by

.

] 4320 lines, 4.63km
‘ {. resolution
: Ey q,.’ e
i L o 3, _
i e i ; 8640 pixels by
. - =Y o g VR T ! : ] 3 ; R ] 1 inag:
= el 40S -20S L 405 -20S 405 -20S 4320 lines:

605 -40S sstdres 20S -20N 60S -40S sstdres 20S -20N 60S -40S newssivsiinal res 20S -20N




